Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.034; wR factor = 0.092; data-to-parameter ratio = 20.0.
In the cation of the title compound, C 11 H 15 ClNO + Á-C 4 H 3 O 4 À ÁC 4 H 4 O 4 , the dihedral angle between the mean planes of the chlorine-substituted aromatic ring and the 4-hydroxypiperidinium ring (C-C-C-C-C-N) is 61.9 (8) . Intramolecular O-HÁ Á ÁO and intermolecular O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonding, as well as weak -stacking interactions [centroid-centroid distance = 3.646 (5) Å ] help to establish the packing.
Related literature
For the synthesis and biological activity of uncondensed cyclic derivatives of piperidine, see: Vartanyan (1984) Table 1 Hydrogen-bond geometry (Å , ). (Vartanyan, 1984) . A study of the structural chemistry of maleic acid and related substances arises from the fact that these systems possess short but highly strained hydrogen bonds (James & Williams, 1974) . (Table 2) which also influence the crystal packing.
Experimental 4-(4-chlorophenyl)-piperidin-4-ol (2.2 g, 0.01 mol) and maleic acid (1.16 g, 0.01 mol) were dissolved in 20 ml of methanol.
The mixture was stirred for 30 minutes at 333 K. Then the solution was kept aside for 3 days at room temperature. Yellow crystals were obtained (m.p: 381-383 K) by slow evaporation of methanol solution.
Refinement
The hydroxyl H atoms, H1A, H2A, H1B, H1C and N H atoms, H13C, H14C, were located by a Fourier map. These H atoms and the rest of the H atoms were then positioned geometrically and allowed to ride on their parent atoms with X-H lengths 
